Anti-inflammatory effects of new catechin derivatives in a hapten-induced mouse contact dermatitis model.
Contact dermatitis is a common skin disease, with various treatments available to dermatologists. According to general guidelines, the first line of treatment involves topical steroids; however, this treatment has application-site restrictions in order to avoid adverse cutaneous events. Accordingly, increased demand exists for the development of new treatments. In Japan, the recent use of catechin-containing health foods and their beneficial effects has attracted attention. Indeed, several studies have examined the anticancer, anti-obesity, anti-inflammatory, and antioxidant effects of catechins. In this study, we synthesized planar catechin (PC) from natural (+)-catechin, and further chemically modified it with the intent to clarify the anti-inflammatory and antioxidant effects of new catechin derivatives. Methylate-PC (methyl PC) and acetylate-PC (acetyl PC) were modified to increase lipid solubility. Their antioxidant effects were examined with electron spin resonance by evaluating the ability to remove hydroxyl radicals. In vitro, the antioxidant effects were in the order of PC > (+)-catechin > acetyl PC > methyl PC. In addition, we used a 1-fluoro-2,4-dinitrobenzene (DNFB)-induced allergic contact dermatitis model in BALB/c mice. Our results demonstrated that catechin derivatives inhibited ear swelling induced by DNFB, with acetyl PC demonstrating a greater inhibitory effect than PC and methyl PC. Moreover, acetyl PC downregulated the mRNA levels of inflammatory cytokines, including tumor necrosis factor-alpha, interleukin (IL)-1β, and IL-4, as well as myeloperoxidase activity, in the ear tissue of DNFB-treated mice. Collectively, our novel findings suggest that catechin derivatives may be a promising new choice for the treatment of contact dermatitis.